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CHRONIC OBSTRUCTION OF THE DUODENUM

BY THE ROOT OF THE MESENTERY.*

BY E. A. CODMAN, M.D.,
Assistant Visiting Surgeon, Massachusetts General Hospital, Boston.

At the last Clinical Meeting, in a short com-
munication on " Perforating Duodenal Ulcer," I
ventured to suggest that possibly a chronic con-
dition like acute gastro-mesenteric ileus might
have some causative relation to duodenal ulcer
and the so-called " hunger pain," supposed to be
due to hyperchlorhydria. I further ventured to
prophesy that in the next few years we should
hear more about duodenal stasis. Curiously
enough, recent issues of the Journal of Medical
Research, the Annals of Surgery and the Boston
Medical and Surgical Journal show that
attention is now tending toward this problem.
The authors who have written these articles seem
to have allowed the acute condition of complete
obstruction to occupy their whole attention and
have not yet concerned themselves with the in-
complete or chronic form. This is but natural,
and is parallel with the history of the surgical
investigation of other organs. Appendicitis, gall-
stone disease, etc., have gone through the same
story. Obstruction of the duodenum by the root
of the mesentery has forced itself on our attention
by the alarming acute condition; now let us turn
to investigating its milder and more subtle ways
of producing trouble. There must be a wide
range between complete obstruction and physio-
logical obstruction.
I also raised the question whether we were

right in attributing " hunger pain " in every case
to acidity. May the alkaline disturbances of the
duodenum not give disagreeable sensations? I
know that I have myself been annoyed by quite
severe epigastric pain and yet felt that my stom-
ach was quite comfortable and my food being
well digested. The duodenum is a more com-
plicated organ than the stomach and therefore
more likely to get out of order.
My contentions are these:
1. That in the human being the transverse

portion of the duodenum is more or less com-

pressed by the root of the mesentery.
2. That slight anatomical deviations from the

normal or certain pathological conditions may
increase this pressure to a varying extent up to
the point of complete occlusion of the gut.

3. That when this pressure reaches a degree
great enough to give more resistance to the
muscular efforts of the duodenum than the closed
pylorus, the condition becomes of pathological
significance.

4. That thus anatomically the duodenal secre-
tions are brought in contact with mucous mem-
branes unfitted physiologically to withstand their
corrosive action.

5. That the obstruction favors stasis in the

duodenum and thus bacterial invasion of the
tissues.

6. That if the above propositions can be proved
they will materially alter the present conceptionsof the etiology and treatment of a variety of
pathological conditions, e. g., hyperchlorhydria,
nervous dyspepsia, duodenal and gastric ulcer,
pancreatitis, cholelithiasis, persistent vomiting
after laparotomy and in pregnancy, and excessive
fluid drainage from wounds in the common duct
and duodenum.
I believe that it can be shown that certain facts

collected about the duodenum by Dwight in
Anatomy, Cannon in Physiology, Tiirck in
Experimental Bacteriology, and Ochsner and
others in Operative Surgery tend to sub-
stantiate my contentions. I will take these six
propositions up in order.

1 and 2. The superior mesenteric artery sup-
plies nearly the whole intestine and, together with
the portal system, lymphatics, fat, connective
tissue, sympathetic plexus, etc., forms the
mesentery. The root of the mesentery is formed
practically by the trunk of the superior mesenteric
artery where it emerges from the aorta between
the transverse or third part of the duodenum and
the pancreas. The main trunk of the portal vein
is also in the root at this point and passes over the
transverse part of the duodenum and under the
pancreas and under the first part of the duode-
num. A considerable variation is found in the
way the folds of mesentery carrying these two
vessels cross the transverse duodenum; but
whenever the latter extends to the aorta or to the
left beyond it, the superior mesenteric artery will
inevitably press it against the aorta and vertebral
column. Just how often this occurs is a matter
for a large series of statistics, but a fair idea can

probably be obtained from what Dwight says:
" In the 54 cases already mentioned, the duo-
denum was on the right of the aorta till justbefore the terminal flexure 26 times. It was
wholly on the right 6 times. The fourth part lay infront of the aorta 11 times and the third partactually crossed the aorta 11 times."
Thus in every individual the transverse portionof the duodenum is crossed by the root of the

mesentery, and the contents of the gut must passunderneath a bridge between the vertebral column
and the superior mesenteric artery. In the erect
position the lumen of the gut must be a vertical
slit compressed in proportion to the weight of
more or less of the intestine. This compression
occurs in all adult human beings, but will be
greatest in those in whom the transverse portion
of the duodenum crosses the aorta or possibly in
those in whom the other extreme exists.
In thinking over some method of demonstrat-

ing that in certain cases' such an obstruction to
the duodenum did exist, I recollected that in his
anatomical lectures Professor Dwight used to
show us certain wax casts of the duodenum. On
inquiring, I found that some years ago he had
made a large number of these casts and had
written a paper on the normal anatomy of this
organ. This paper, from which the above quota-*Prepared for the Clinical Meeting of the Medical Board of the
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tion is made, appeared in the Journal of Anatomy
and Physiology, vol. xxxi.
About forty of the casts are still preserved at

the Harvard Medical School and proved most in-
teresting to me. Within certain limits they vary
surprisingly in shape, size and general appearance.
I must refer you to Dr. Dwight's paper for the
scientific report of them, but the point that inter-
ested me was this: that while the majority of
them showed little indication of it, certain ones
showed a very decided constriction where the
root of the mesentery overlay the vertebral
column. Dr. Dwight has kindly allowed me to
bring three to show you. The first shows no
constriction; the second, a well marked one with
slight dilatation of the proximal half; the third
shows that the wax mass was compressed to a
thin sheet at this point, so that the whole mass is
practically a greatly dilated proximal portion
composed of the first, second and a portion of the
third parts.
The only criticism of the value of this evidence

that I can see is that these casts were made on

specimens in which the usual arterial injections
with colored starch had been made. It is pos-
sible, even probable, that the one that shows no

groove is oiie in which no previous arterial in-
jection had been made. The other forty casts,
however, show all gradations between these
specimens, the first and third being the extremes.
The circumference of the third is 19 cm., the
largest in Dr. Dwight's series. Even if we admit
the variation to be due to the arterial distention,
do we not have this condition to consider in life,
for the blood pressure makes the arteries nearly
as stiff as the injection? The following quotation
is interesting, for I believe it refers to this specimen
(page 519): "Size. This varies much. In all
casts the first part is strikingly different from the
others, being rather egg-shaped and smooth,
presenting neither the valves which appear in the
second, nor the numerous small irregular folds
which are often seen, particularly on the posterior
aspect of a good cast, in the second and third
parts. The largest circumference is usually at the
second or third part. The two largest, 18 and 19 cm.,
are at the second. In at least one case of an immense
second part, it was evident from the condition before
the injection that the size in no way depended on over-
distention." The last clause is significant and yet
he does not mention the root of the mesentery as
a cause!

Fig. 1. Three of Professor Dwight's wax casts of duodenum seen from below. They are set
up on pins to be photographed. The parts that present conspicuously are the transverse por-tions. All three show to a certain extent a concave outline beneath representing the vertical
column. In the second and third a groove due to the aorta is also seen. On the superior sur-
face of the second is a groove representing the superior mesenteric artery. On the third the
approximation of the groove for the superior mesenteric and that of the aorta and vertebralcolumn is so close that the wax forms a narrow ribbon. Note, the relative diameters of the
proximal portion in all cases.

Fig. 2. Anterior view of the same casts. Note the absence of the superior mesenteric
groove in the first and its presence in the second and third. Note the relative smoothness
of the mucous_ membrane in the first part of all three. Note the relative sizes of the portions
proximal and distal to the root of the mesentery, which crosses at the points represented jby the
vertical lines.
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You may object to this theory on the ground
that nature would not have put the duodenum in
such a preposterous position, between the mesen-
teric artery and the spine, without providing some
way of avoiding pressure. My answer is that
this arrangement was originally designed for a

horizontal animal and is out of place in a vertical
animal who rests in the dorsal position, especially
when he is extremely weak and sick. The activity
of the prehistoric and historic races probably
allowed them to get along fairly well until they
began to wear belts and corsets and to behave
with conventional dignity to appear civilized.

mesentery does not compress the duodenum.

Dwight's paper shows that we are not all
victims to the same degree of this change from
the horizontal to the vertical, for in six cases he
found the duodenum was wholly on the right of

In vertical woman the duodenum is compressed by gravity, by the
tension of the abdominal muscles and somewhat by the corset.

the aorta. And besides this, it is probable that in
some cases the looseness of the peritoneal folds
enables the distended duodenum to dodge the
pressure. Although I feel by no means certain

that the pressure will be greater if the transverse
portion extends far to the left, it is likely
that either this variation or the other extreme
will be the poorer arrangement. The point
is that since variation exists, one form is more

likely to lead to partial obstruction than the
other. Dwight, after saying that the duodenum

In vertical man the duodenum is compressed by gravity, the belt
and the tension of the abdominal muscles.

is capable of some downward displacement, says :

(page 520) : " In many of the cases in which the
gut lay on the front of the aorta as it ascended,
or just before the final flexure, and in some of
those in which the third part crossed the aorta, a

fold of peritoneum lay between the two. It is
impossible to give definite statistics on this point,
for the attachment of the peritoneum is so lax

In the horizontal, dorsally recumbent position in the human being
the compression by gravity is partly relieved and the tension of
abdominal muscles wholly relieved. ,
In this position at autopsy and at operation the drag of the

mesentery is not noticed. At autopsy it is especially deceptive
since the normal arterial blood pressure is not present, and the
weight of the guts is supported by the posterior abdominal wall.

that it is very easily displaced. I have on several
occasions seen a duodenum empty, or moderately
inflated, lying on the right of the aorta and partly
overlapping it with a fold of peritoneum between,
which twas completely displaced to the left when
the gut was strongly distended. In other words,
the left fold of the mesentery seemed to arise
from the right of the aorta in the normal condition
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but to be pushed to the left of it with distention of
the duodenum."

One can see that this same mechanism might
enable the gut to avoid the root of the mesentery
as it distends. This may give a suggestion for
treatment.

Besides these deviations from normal anatomi-
cal conditions it needs no evidence to say that
such pathological conditions as pelvic adhesions,
incarcerated hernia, tumors of the intestine and
mesentery, constipation, portal congestion, etc.,
might increase this drag of the mesentery and
thus the pressure on the duodenum. Belts and
corsets must also increase it.
In addition to this evidence I may say that I

have observed this anatomical condition clinically
on the operating table as well as on the fresh
cadaver several times. That in extreme cases
this pressure may cause complete obstruction is
also shown by the reported cases of acute gastro-
mesenteric ileus, the literature of which Laffer, of
Cleveland, has recently reviewed so well There
must be a wide field for chronic obstruction
between such acute cases and the normal.

3. Owing to our having been in the habit of
finding the pylorus patent when we see it relaxed
at autopsy or etherized on the operating table, we
have thought of it as an open door. Cannon's
work shows that it is closed during digestive
activity at least. The strength of this muscular
closure is considerable, for it turns back the food
forced toward it by the powerful grinding con-
tractions of the antrum. When it opens it does
not remain open but immediately closes again.
Thus we should look on it not as a flimsy structure
allowing the intestinal juices to regurgitate freely
back and forth into the stomach, but as a strong
circular muscle like the sphincter of the bladder,
intended to act as a barrier to régurgitation and to
retain the food in the stomach until it is ready to
leave it.
In horizontal animals no barrier is offered to

the passage of food or secretions out of the duo-
denum, and the fact that in man the first portion
of the duodenum is lined with mucous membrane,
more like that of the stomach than of the intestine,
suggests that this portion was not devised to carry
on intestinal digestion or be bathed in duodenal
secretions. The facts that similar ulcers occur in
the stomach and first portion of the duodenum
and but seldom below suggest that the mucous
membrane above and below the second part of
the duodenum where the biliary and pancreatic
ducts enter have different powers of resistance to
malign influences. This argument has been used
to show that the acid of the stomach was the
malign influence; but is it not more reasonable to
suppose that the reverse is the case, for these
membranes must have been arranged to resist
their normal contents better than abnormal con-
tents which are their chemical antitheses. Pos-
sibly the first part of the duodenum is normally
filled with gas.
If it could be shown that an obstruction forced

back the duodenal secretions, which we know to
be extremely irritating to the skin, into the upper

duodenal mucous membrane and even through the
pylorus, is it not reasonable that they should there
exert a more irritating influence than a slight in-
crease in the amount of the normally existing
acid?
That such an obstruction exists in some cases

must be a fact, for we know that the extreme
cases of pressure by the root of the mesentery
cause occlusion, and the existence of extreme
cases means the existence of intermediary cases.
Suppose the mesentery exerts but a mild pres-

sure; muscular contraction of the duodenum will
drive its contents immediately past the obstruc-
tion. Suppose a slightly greater pressure; part
of the contents will be forced back against the
pylorus and come in contact with the first part of
the duodenum. Suppose a still greater pressure;
a certain amount will be forced through the
pylorus itself. We may learn this from the
analogy of the yielding of the sphincter of the
bladder to the intra-urethral pressure of injec-
tions. Suppose a greater pressure still; régurgi-
tant peristalsis will be awakened and vomiting
will take place.
On the other hand, suppose the pylorus refuses

to yield to the demands of the duodenum and
fluid continues to pour into the latter from the gall
bladder, etc.; a point will at length be reached
when the back pressure will tend to ascend the
common duct just as dilatation of the urinary
bladder eventually involves the ureters.
One asks, Why, then, do we not find many cases

of hypertrophy and dilatation of the duodenum?
The answer is simply this: That the pylorus,
following the law of sphincter muscles, always
yields before a very great pressure is reached.
That occasionally dilatation is seen is shown by
such specimens as Fig. 3 and by such clinical
observations as those of Ochsner's in his writings
on a sphincter of the duodenum. It is not unlikely
that his " sphincter " represented an hypertrophy
of the musculature due to the unusual efforts of
the duodenum to pass a mesenteric obstruction.
Ochsner's idea of the consequences is much the
same as mine.
Probably the usual condition is slight dilatation

as compared to the normal duodenum and repre-
senting the inverse power of the pylorus. At
autopsy in very severe cases we should find the
duodenum and stomach dilated together as shown
in the illustrations of acute cases in the articles by
Bloodgood and Ordway; but in mild cases we
might find the circular muscles of the duodenum
contracted and be deceived as to its size.

4. What reason is there to suppose that the
mucous membrane above the entrance of the
biliary and pancreatic ducts is unfitted to with-
stand the contact of the duodenal secretions?
A priori from what we know of the general

adaptations of the other mucous membranes, we
may expect each membrane to tolerate its own
secretions and, vice versa, to be more or less
irritated by the secretions of other organs. In
ureteral transplantations the urine at first irri-
tates the rectum. Rectal leakage irritates the
nates, and if a recto-vesical fistula exists causes
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cystitis. The discharge from the small intestine
irritates the skin. Acid eructations from the
stomach irritate the esophagus, etc. In the
vomiting of seasickness is it not a general ex-
perience that the first deluge is less painful than
those that follow and consist largely of duodenal
secretions?
Clinically we know that of all irritating fluids,

that of the pancreas is most caustic. Its digestive
action on the skin is a bugbear to all operators on

the common duct or upper intestine. In cases of
pancreatic obstruction it simply devours the
pancreas itself. Is it not reasonable to suppose
that it may be more irritating in backing up where
it does not belong than the stomach juices which
are merely passing their normal route?

As mentioned under the last heading, the ana-
tomical structure of the mucous membrane and
the very existence of the pylorus are other addi-
tional arguments. The casts shown in the photo-
graphs illustrate this admirably.
The fact that ulcers of the intestine are rare

distal to the ducts where these alkaline juices are

normally present and practically always occur

proximal to the ducts where the alkaline secre-
tions have no legitimate business, is a strong argu-
ment that these mucous membranes are not fitted
to withstand these secretions. This argument is
strengthened by the numerical distribution of
the ulcers which are commonest in the regions
most subject to the action of regurgitated duo-
denal secretions. That duodenal ulcers are

slightly less common than pyloric may be ex-
plained by a transition condition of the mucous
membrane of the first part of the duodenum.
That suitable protective substances normally

exist in the mucous membrane of the duodenum
and stomach is shown to be probable by the work
of Wienland, who proved that the bodies of
parasitic intestinal worms contained one or more
" anti-ferments " which were capable of restrain-
ing the action of pepsin and trypsin in vitro. He
also found that anti-ferments existed in the
mucous membrane of the stomach, for the extract
of this membrane when added to the combination
of fibrin and pepsin or trypsin delayed the diges-
tion of the fibrin. Trypsin will work in an acid
medium but pepsin will not work in an alkaline.
Unfortunately, he does not seem to have tested
the relative relations of the powers of the mucous
membranes of the stomach and duodenum against
their opposite ferments. He found, however,
that increased alkalinity did not affect the power
of the anti-ferment for trypsin although an
increased acidity did detract from the resistance
of tissues to pepsin. He therefore concludes that
ulcers would be more apt to be produced by
hyperacidity in spite of the fact that he admits
that the corrosive action of trypsin is the greater.
His experiments should be of great value if con-
ducted with the express purpose of comparing the
resistance of the stomach mucous membrane to
trypsin and the lower duodenal mucous membrane
to pepsin. As they stand I should interpret them
as favoring my theory. His argument is spoiled
by supposing a lack of alkalinity in the blood cir-

culating in the mucous membrane in cases of
ulcer. He evidently tried to arrange his facts to
suit the accepted acid theory.

5. What reason is there to suppose that even if
a partial obstruction were offered by the root of
the mesentery that stasis would occur and bac-
terial invasion be favored?
Remembering that the pylorus is closed, from a

simple mechanical point of view, we may say that
if considerable obstruction at the root of the
mesentery existed, complete evacuation of the
contents would not take place because in the
course of the muscular contraction a point would
at length be reached when the amount of contents
would not offer a large enough resistance to the
muscular walls to enable them to exert their full
power to lift the weight of the mesentery. The
greater the amount of the obstruction the sooner
this point would be reached and the greater would
be the residual contents. The mechanism would
be the same as in stricture of the urethra.

W hen a residual is once established, be it ever so
small, bacterial invasion is favored for a stock
culture is maintained. Thus during muscular
contraction of the organ in propelling the contents
past the obstruction, a back pressure of infected
fluid is always ready to take advantage of a re-
laxation of the sphincter of the duodenal papilla.
Infections may be introduced into the gall bladder
in this way.
In speaking of the cause of ulcers in the duo-

denum there evidently must be two prime factors :
a factor to produce a loss of substance and a factor
to prevent healing. The old theory of Virchow
that ulcers are practically infarcts does not seem
satisfactory. Modern pathology looks for a

primary superficial bacterial invasion of the
mucous membrane which, when it has reached the
muscular coat, becomes a true ulcer. It is then
that the digestive action by dissolving the fibrin
that is thrown out in the healing process tends to
make the ulcer chronic. The classical " terraced "
appearance is then simply the evidence of anat-
omy not of etiology. Chemical trauma would
undoubtedly favor the action of the bacteria, but
probably the two are far stronger than either
alone. We may compare the action to that of a
burn which when it is strictly aseptic, heals with-
out reaction, but when septic produces an intract-
able ulcer.
Türck has performed some very conclusive ex-

periments on twelve dogs by feeding them for
months on food saturated with cultures of colon
bacilli. In this way the stomach and duodenum
were constantly exposed to the presence of
bacteria, and in every case ulcers of the stomach
or duodenum developed although such ulcers are
extremely rare in dogs.
Why may not chronic obstruction of the duo-

denum with associated stasis of a bacterial resid-
ual produce a similar result?

6. My sixth proposition is that an acceptance of
the theory of partial obstruction by the root of
the mesentery will explain certain clinical con-
ditions better than existing hypotheses. The
following suggestions are offered foryour criticism :
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People vary greatly in their discomfort in
ordinary digestion even though digestion is per-
fectly completed. The extreme cases without
physical signs are called nervous dyspepsia and
hyperchlorhydria. Perhaps such cases may
suffer from duodenal distention, and their duo-
denal peristalsis may be constantly overtaxed
because they happen to have more pressure at the
root of the mesentery than other people. In such
cases the distention is mainly with gas which
occasionally leaks through the pylorus into the
stomach and causes eructations. In other cases,
however, the fluid contents may flood the first
part of the duodenum and cause more or less acute
distress. It is in cases of this type that lack of
exercise and out-of-door life plays an important
part. In other words, a more unrestricted life
allows the mesentery to move about and relax its
pressure more.
Why should these cases, both of hyperchlor-

hydria and ulcer, be more common in young
adults? Because the congenital fault first asserts
itself when the unrestricted life of the boy and
girl ceases and conventional dignity makes
vertical animals of us all. This is also the reason
why cholecystitis and cholelithiasis are never
found in youth and infancy.
Both in these mild cases and in those which are

complicated by ulcer, the pain occurs when the
process of digestion is nearly completed and the
stomach contents are becoming acidified. Ac-
cording to Cannon it is at this time that the
acid causes the pylorus to open at intervals
and allow small volumes of fluid to pass into
the duodenum. But it is also at this time that
the biliary and pancreatic secretions are most
active, owing to the acid reflex in the duodenum
stimulating the gall bladder. Therefore, this is
just the time when distention of the duodenum
would be greatest and the duodenal peristalsis
the most persistent in forcing the contents past
the obstruction. This brings it about that in-
traduodenal tension is highest when the py-
lorus tends most to relax. Hence occasionally
régurgitation may take place. When the mucous
membrane is normal this peristalsis is barely
recognized, but when the interior of the duo-
denum is inflamed, either locally by ulcer or

by diffuse catarrhal inflammation, pain is ex-
perienced. The diffuse catarrhal condition gives
distress of an aggravated character rather than
pain. When the battle between the pylorus and
the duodenum is fierce we have pyloric spasm.
" Bilious attacks " may be due to such catarrhal
conditions and it is likely that jaundice is due to
the same

—

perhaps complicated by infection
from some organism. Definite infection must
occur when pancreatitis, cholecystitis and ulcer
are present.

One of the strongest arguments for attributing
epigastric pain to hyperchlorhydria is that sodium
bicarbonate relieves it. This drug neutralizes the
acid, but this may not be the reason it relieves
the pain for it also closes the pylorus by the very
fact that it neutralizes the acid (Cannon). It also
generates gas which increases the tension inside

the stomach, making it harder for duodenal
secretions to regurgitate. Food also relieves the
pain in the same manner by temporarily closing
the pylorus. We know clinically that the relief
by these means is but temporary. This is because
the acid soon gets the upper hand again and re-
laxes the pylorus once more. The food already
digested insists on moving on and the new food is
held in the cardiac end for further digestion
(Cannon). Real relief is not obtained, and more
than that the stomach is not properly rested
between meals and constantly contains partially
digested food. Real appetite is lost and the
patient is constantly taking food to close his
pylorus which must certainly soon open to
allow the acidified portion of the last meal to pass
on.
The symptoms of these cases are made worse by

constipation. This is because the colon becomes
overloaded and adds its weight to the mesenteric
drag beside that of the overloaded stomach.
The acidity theory also falls short on the analysis

of stomach contents because many cases do not
show excessive acidity. I do not know whether
they show traces of trypsin or bile, but it would
be interesting to see. To cause distress but little
pancreatic fluid might be needed the alkalinity of
which would be immediately neutralized.
Fat people probably have less pressure on the

duodenum than thin people, for fat in the mesen-
tery distributes the pressure, and in thin people
the main trunk of the superior mesenteric presses
the duodenum directly against the bodies of the
vertebrae. Many of the acute cases have been in
emaciated people.
Clinically, it is striking that both duodenal and

gastric ulcers improve with rest. Fatigue in
standing and sitting increases the mesenteric
drag. Rest relieves it. The postures which
ulcer patients assume show some indication that
they gain relief by freeing the mesentery. Some
hang over the back of a chair to try to press the
gas and fluid out of the duodenum? Some get
down on their hands and knees like a horizontal
animal. Many prefer to lie on their belly or side.
Even lying on the back gives great rest, for it
relaxes the abdominal muscles which in the erect
position greatly increase the intra-abdominal
pressure.
I have already spoken of the application of this

theory to the existence of duodenal and gastric
ulcers in using the facts known about ulcer as
evidence for a pathological action of duodenal
secretion on stomach mucous membrane. That
duodenal distention exists in cases of perforated
ulcer in the first portion I can bear evidence from
clinical observation. I have seen it positively
spurt from the perforation and repeatedly fill the
field of operation with bile-stained fluid. In eight
cases on which I have operated, two of which had
not perforated, I am inclined to think that the
duodenum was larger than normal, but as I have
only recently realized the significance of the root
of the mesentery, I can only give the clinical re-
port of one common duct case in which I actually
demonstrated partial obstruction. I believe this
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illustrates a group of common duct cases which
usually die from duodenal leakage through a

patent dilated papilla.
Mrs. A. E. T. Age thirty-eight. Married. Re-

ferred to Massachusetts General Hospital by Dr.
McHardy, of Somerville. Admitted to the Accident
Ward on Dec. 13, 1907.
Ten years ago patient had had an attack of " indi-

gestion," lasting about a week and confining her to bed.
Pain and vomiting were the chief symptoms. Since
that time she has had frequent similar attacks of epi-
gastric pain and vomiting but these attacks have been
of shorter duration. She has not been jaundiced until
the present attack. No typhoid or other significant
previous illness.
Five weeks ago she was taken with very severe epi-

gastric pain, vomiting and prostration. She became
jaundiced and the stools became clay colored. These
symptoms have persisted in varying degrees since and
have recently been much worse. There have also been
febrile symptoms.
Examination.

—

Deeply jaundiced, sick-looking wo-
man with anxious faciès. Abdomen somewhat rigid,
especially in right upper quadrant, not distended.
Liver extends three fingers' breadth below costalmargin
and is not nodulated. Gall bladder not made out on
account of tenderness and rigidity. Vaginal examina-
tion negative. T. 101.6. Leucocytes 21,000.
My diagnosis was perforation of the gall bladder with

localized abscess and I operated at once.
Operation.

—

Adhesions between liver, gall bladder,
duodenum and colon separated with great difficulty.
The gall bladder was exceedingly small and connected
by a fistulous opening with the duodenum. This tract
was divided and the opening into the duodenum closed
and inverted. In freeing the gall bladder, an abscess
cavity containing about an ounce of pus was found.
In the base of this abscess cavity was a pouting opening
about the diameter of a pencil from which oozed when
pressure was made on the liver a mixed stream of thick
pus and clear, normal-looking bile. Further explora-
tion showed that this opening was a perforation in the
dilated common duct. Distal to this opening a large
soft stone was impacted. This stone was removed,
piecemeal, and a uterine probe passed into the duo-
denum to make sure that the rest of the duct was pa-
tent. The gall bladder was not removed and the wound
was closed with drainage to the point of perforation
which had been dilated to extract the stone.
For several days convalescence was normal, but after

the fourth day she began to vomit occasionally without
apparent cause. On the sixth day it was evident that
she was fast losing strength, although the temperature
was normal, the abdomen soft and not distended and
the wound looking well. Vomiting at intervals, how-
ever, continued, and the dressings were constantly
stained with an abnormal amount of bile-stained fluid
with a peculiar sour smell. The stools had again
become clay colored. This condition continued until
the eleventh day when it was evident that she was

practically moribund. She was constantly vomiting,
the extremities cold, the face anxious, the pulse 140 and
very weak. In spite of this the abdomen was soft, re-
tracted and showed no especial tenderness. The wound
of the previous operation had practically healed except
for a sinus which was discharging large quantities of
thin bile.
A consultation was held with my senior, Dr.

Harrington, who had been watching the case with
me. We had previously lost two common duct
cases who presented almost the same clinical
picture, i. e., rapid progressive loss of strength,

clay-colored stools and loss of a large amount of
bile-stained fluid from the wound. These cases
had also occasional vomiting which had become
more frequent toward the end. The autopsies of
these cases had shown no obstruction in the duct
or other satisfactory cause of death.
In this case Dr. Harrington was inclined to

think that the condition was one of acute gastro-
mesenteric ileus, while to my mind the progressive
loss of strength was due to the excessive loss of
body fluids escaping from the duodenum through
the fistula. The outcome has convinced me that
we were both right. We decided that the hope-
lessness of the condition justified exploration with
the object of gastro-enterostomy if Dr. Harrington
was right and closure of the opening in the duct if
I were right.
Second operation.

—

Her vitality was so low that the
patient required but a few whiffs of ether. The ab-
dominal wounds did not bleed. An incision was made
in the median line. The abdomen was normal in
appearance throughout except for adhesions holding the
pyloric region to the old wound and definite fistulous
tract to the opening in the duct. Stomach and intes-
tines were alike empty, the coils of small intestines
appearing as fine ribbons, many being in the pelvis.
Neither the stomach nor the duodenum was distended
and apparently contained but little fluid or gas, —
more, however, than the small intestines. Leakage
and vomiting had kept them empty. The root of the
mesentery where it crossed the duodenum was ex-
amined with the greatest care to see whether it was

causing obstruction. It evidently did constrict the
duodenum but the proximal part was not distended.
I was astounded to find how heavy the mesentery and
the empty coils were when I attempted to pull them
out of the pelvis. The weight which the muscular
power of the duodenum had to overcome must have
been great. Feeling that gastro-enterostomy would be
useless, I turned to the other alternative, and rapidly
divided the rectus across into the old wound, broke
down the adhesions and fistulous tract and exposed
the opening in the common duct. It was quickly
closed with three silk sutures. The abdominal wounds
were hastily closed, and the patient sent to the ward.
To my extreme surprise the patient lived through the

day, the vomiting ceased, strength returned, the stools
became of normal color and she left the hospital well
on Jan. 22, with only one small, granulating, superficial
area.

I ask your pardon for reporting this case in
such detail, but my excuse is that it seems to me
to illustrate a principle which may be applied to a

large class of cases. There are other cases of the
common duct operation which die of the same
cause from which this woman was suffering.
The operation, whether by lifting the mesentery

(which at once fell back again) or by closing the
fistula or by separating the adhesions was a most
brilliant success. My own impression is that
patency of the common duct due to dilatation
allowed duodenal fluid to leak from the fistula,
and at the same time the mesenteric obstruction
created an intraduodenal back pressure which
was not overcome until the duct was sutured.
At any rate, the tide was turned and the patient
recovered. The right thing must have been
done, because she was so sick that nothing but
doing the right thing could have saved her.
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i I fully realize that this paper is iconoclastic, but
I feel that the evidence which I have given is
already strong from facts already collected. The
directions from which further evidence will come
are also plain. From the trend of the writings of
those authors whom I have quoted and of others
from whom I have not quoted it is shown that
medical thought is focusing towards this idea
and that the evidence merely needs to be corre-
lated and -then substantiated by crucial experi-
ments.
Dwight demonstrated but did not observe

this condition because he did not think of
the changefrom the horizontal to the vertical
animal. His admirable work was pure, descrip-
tive anatomy.

Cannon has done much to show us the physi-
ology of the duodenum, but has worked with the
horizontal animal and therefore not appreciated
the clinical importance of the root of the mesen-
tery in man.
Weinland gave us evidence of the anti-ferments,

but was so imbued with the traditional dread of
acid that he failed to perform the crucial test of
cross experiments.
Tiirck, in order to keep the stomach and duo-

denum exposed to bacteria, took the trouble to
feed dogs constantly for months with cultures of
bacteria. Perhaps he might have produced an
artificial stenosis of the duodenum by sewing
down the mesentery and have kept his stock
culture in the duodenum itself.

Ochsner observed cases of dilatation of the
duodenum on the operating table and vaguely
appreciated their clinical importance, but errone-
ously supposed the condition to be due to an

imaginary sphincter.
Laffer, Finney, Ordway and the numerous

writers and experimenters on acute gastro-
mesenteric ileus have been so engaged with the
acute condition that they have not realized the
importance of the chronic but more common
condition produced by the same cause. Blood-
good is the only one whom I have read who has
even devoted one sentence to the chronic con-
dition. Doubtless others whom I have not read
have spoken of it.
Those interested in this subject will find the

literature of the acute condition admirably re-
viewed by Laffer in the Annals of Surgery, for
February and April of this year. Laffer's paper
is a landmark in the study of this subject.

Kaiser Wilhelm Professor at Columbia
University. —At a meeting of the trustees of
Columbia University, held on April 6, Dr. Max
Verworm, director of the Physiological Institute
of the University of Göttingen, who had been
nominated for the position by the Prussian Min-
istry of Education, was appointed Kaiser Wilhelm
Professor for the season of 1908-9. His lec-
tures will be given both in the medical depart-
ment of Columbia and in that of pure science.

ACUTE YELLOW ATROPHY OF THE LIVER.
A REPORT OF TWO CASES, ONE WITH

ASCITES.*
BY WILDER TILESTON, M.D., BOSTON.

In spite of the large number of cases of acute
yellow atrophy of the liver already published, the
subject remains a dark one and there are still
many points to be explained. The following two
cases present certain features which are rather
unusual and have therefore seemed worthy of
being placed on record.
Case I. Woman, twenty-nine years old. Vague

gastro-intestinal symptoms of some months' duration.
Jaundice soon after an attack of " grippe." On the
eighteenth day of jaundice persistent vomiting, followed
by severe abdominal pain, distention and ascites. De-
lirium and stupor on twenty-fifth day of jaundice; on the
following day laparotomy and death. At autopsy,
typical acute yellow atrophy.
H. McC, twenty-nine years old, single, a domestic

servant. The past and family history could not be
obtained. Her last employer states that the patient
came to work with her in August, 1907. She did not
seem well, was inclined to be drowsy, and easily tired.
Her complexion was sallow, and at times " decidedly
jaundiced." Her appetite was capricious, and though
she felt very hungry before meals, a few mouthfuls
would satisfy her. About Christmas, 1907, she had
the " grippe " ; the symptoms were severe cough with
fever, accompanied by inflammation of the middle ear
without suppuration. She recovered in two weeks,
except that she did not wholly regain her strength. On
Feb. 1, 1908, she called in Dr. G. W. Nickerson, of
Stoneham, complaining of jaundice of two weeks'
duration. She showed then an intense icterus, which
was thought to be catarrhal. Two days later, she had
a chill, and began to vomit. The next morning she
had another chill. When seen again by Dr. Nickerson,
on Feb. 5, she complained of frequent vomiting and
thirst. There was no pain, the temperature was normal
and the pulse 74 to 80. He found the abdomen free
from distention, and thought that he could feel the
gall bladder. Three days later severe abdominal pain
set in, and Dr. Nickerson found the abdomen distended.
On Feb. 11, 1908, she was admitted to the Massachu-
setts General Hospital (Record No. 156,996) to the
service of Dr. J. G. Mumford, to whom I owe thanks
for placing the case at my disposal. She was too con-
fused to give a good history; she complained of ab-
dominal pain, vomiting and constipation.
Physical examination.

—

A well developed and fairly
nourished woman of medium stature. Marked jaun-dice. There is an odor of acetone on the breath.
The chest negative. The abdomen distended, the
muscles held rigidly. On percussion there is dullness
in both flanks, shifting with change of position; in the
center the note is tympanitic. The liver dullness
extends from the fifth space to two fingers above the
costal margin. Marked tenderness about the navel,
and towards the right iliac fossa; none over the gallbladder. The patient is evidently suffering severe
pain, and keeps her hand applied to the tender area.
The urine, withdrawn by catheter, contains bile and
acetone, but no sugar. Two small evacuations of the
bowels were obtained after enemata; the feces were
clay-colored. Temperature 98.6°, pulse 110.

Subsequent course.
—

The patient became delirious
on the night of admission, and the next day (Feb. 12)
was in a state of stupor. She reacted somewhat to
*Read at a meeting of the Medical Board, Massachusetts General

Hospital, March 13, 1908.
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